













































































































































































































































































































































































































































































































































































































































































































































































































































































crustaceans appear to be of importance in the zooplankton and benthic ecology of the
Salton Sea. Cyclops dimorphus, a member of the Copepoda, is numerically important in
the zooplankton in the summer months, and is probably important as food for larval
fishes. It is dominant in the plankton only during the warmest parts of the year and

disappears in the early winter. Its biology is discussed by Carpelan (1961) for the Salton
Sea population.

Probably one of the major species in the zooplankton as
well as the benthic ecosystem is the barnacle, Balanus amphitrite Darwin. The first
observation of the species in the sea was in 1944 (Cockerell, 1945). It is probable that
the initial stocking was via docks, moved from San Diego Bay to the Naval Facility on
the Saiton Sea in the early 1940's. The natural history of the barnacle is reviewed and
discussed by Carpelan (1961). Two abundance peaks occur: one in the late spring and
one in early fall. Planktonie barnacles are found in higher numbers nearshore, where

increased attachment surfaces are present. The population is possibly limited by
natural attachment surfaces; however, the population takes advantage of any potential
site ineluding bottles, outboard motors, boats, pilings, and any other hard surface. The
barnacle does not appear to have a predator in the sea, although it is probable that
nauplii and cypris zooplankton stages are eaten by larval fishes. Vittor (1968) and
Sixtus (1978) have done more recent work on this population. Sixtus (1978), using
electrophoretic techniques, determined that the Salton Sea population was contiguous
with the San Diego Bay population, though some differences are beginning to appear.

Again, much of the work on the invertebrates of the sea
was done over 20 years ago. Changes have occurred and it is no long'er easy to aceept
the faets probably true then, without further study of at least the major and influencing
species of zooplankton and benthic invertebrates.

3. Fishes

The historieal status of fish introductions into the Salton
Sea is well documented and discussed by Walker, Whitney and Barlow (1961). Numerous
species were introduced into the sea by personnel from the California Department of
Fish and Game in an attempt to find a species or group of species that could survive and
maintain themselves in the waters of the Salton Sea. From 1929 to 1956, major
stocking efforts were carried out. By 1956, nine species were present in the Sea and
several species appeared to be reproducing suceessfully. The nine species were:

Dorosoma petenense Threadfin Shad

Cyprinodon macularis Desert Pupfish
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Gambusia affinis Mosquitofish
Mugil cephalus Striped Mullet
Anisotremus davidsoni  Sargo

Bairdiella icistius Beirdiella or White Croaker
Cynoscion xanthulus Orangemouth Corvina '
Cynosecion parvipinnis Shortfin Corvina

Gillichthys mirabilis Long-jawed Mudsucker

The biology of the Threadfin Shad (Dorosoma petenense)
is well discussed by Hendrieks (1961) and Moyle (1976). It is commonly found in the sur-
rounding freshwater sources adjacent to the Salton Sea and can survive in the Salton

Sea. It is unlikely that spawning takes place in the sea, and therefore recruitment to
the sea is from freshwater sources. Hendricks (1961) suggested that the shad was a
fairly important dietary element for corvina. At the present time it does not appear to
be as important as it possibly once was to the corvina (Glenn Black, Cal. Fish and
Game, Pers. Comm.).

The biology and present distribution of the Desert Pupfish
(Cyprinodon macularis) in California is deseribed by Moyle (1976). A more recent study
by Black (1980) discusses the present status of the species in and around the Salton Sea.

This species is extremely adaptable and has been found in areas of environmental
extremes. They have been known to tolerate temperatures from 48°F fo 113°%F (9°C to
45°C), salinities from 0 ppt to 68 ppt, and oxygen levels from 0.1 parts per million to
saturation (Moyle, 1876). The current status of this species is in question. Apparently
its population levels have been reduced in the Sea, probably due to competition with
mollies, Tilapia and Mosquitofish (Black, 1980). Black (1980) has requested endangered
species status for the Desert Pupfish in and arcund the Salton Sea, especially in the
area around San Felipe Creek, which discharges into the sea just south of the proposed
solar pond site.

The biology of the Mosquitofish (Gambusia affinis) is
deseribed by Moyle (1976). This fish has been extensively stocked in freshwater habi-
tats for use as a biological control of mosquito larvae and pupae. In nature, however,

they have been found to have rather omnivorous dietary habits. In many instances,
these fish have been found to be useful in controlling aquatic insects; however, in
undisturbed ecosystems they may interact in a negative way with native species such as
the Desert Pupfish (Moyle, 1976; Black, 1980). Mosquitofish is commonly found in
freshwaters surrounding the sea and at inlets to the sea. It is likely that its role in the
ecosystem is minor. -
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The Striped Mullet {(Mugil cephalus} has not been found in
the sea for at least 10-20 years and is considered extinet in the sea (Walker et al. 1961;
G. Black, Cal. Fish and Game, Pers. Comm.).

The status of the Sargo (Anisotremus davidsoni) is

described by Walker, Whitney and Barlow (1961). At that time it was felt that the’

Sargo population was on the increase and would possibly replace the Bairdiella as a
forage species for corvina. Little is known of the biology of the Sargo in the Salton Sea
to date. At the present time the population appears to be extremely low (G. Black, Cal.
Fish and Game, Pers. Comm.; K.F. Kline, unpublished data). This is possibly due to a
competitive interaction with the abundant Bairdiella and possibly with the Tilapia. This
species may be very close to extinetion in the sea, or at least at very low levels.

The White Croaker (Bairdiella icistius) is extremely abun-
dant in the sea at the present time, though no published data is available from recent
studies. An ongoing California Department of Fish and Game Study has found high
numbers present in a variety of locations in the sea. They were originally felt to be a
major food source for corvina (Walker, Whitney and Barlow, 1961). Whitney (1961)
reviewed their biology and studied reproduction and population dynamics for the species

in the Salton Sea. It is apparent that this species is a dominant member of the fish
ecosystem in the sea.

The Orangemouth Corvina (Cynoscion xanthulus) is the
dominant predator and sport fish at the present time in the Salton Sea. The biology of
this population was discussed originally by Whitney (1961). At that time the species was
undergoing an explosive population increase and growth rates were high. Growth to
four inches (100 mm; standard length) is fairly slow then increases sharply reaching
nearly 16 inches (400 mm) at two years. This growth spurt is likely to be the result of a
major dietary shift, probably from Neanthes to fish.

There was some coneern in the past two years by Fish and
Game personnel over the fact that few young of the year (less than one year old) and
1+ year old corvina were being found. The present study by Fish and Game is reas-
sessing the growth and reproductive biology of this important species. In the last few
months, the capture of good numbers of young of the year and 1+ year fish has
increased the optimism of workers in the field that the fish had been in some reproduc-
tive stress and is now coming out of the problem period. There is anticipation of a

resurgence in the corvina fishery in the next few years {G. Black, Cal. Fish and Game,
Pers. Comm.).
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The biology of the Long-jawed Mudsucker (Gillichthys
mirabilis) is well reviewed by Walker, Whitney and Barlow (1961). It was introduced
into the sea in 1930 and is one of the earliest fish introduetions in the sea. The original
intent was to provide a source of mudsuckers for bait for the Southern California and
Colorado River areas. It is an important baitfish in the corvina fishery, but it is
unlikely that it is present in large numbers in the sea due to the limitation of appro-
priate habitat. No recent research has been done on this species in the Salton Sea.

Tilapia (Sarotherodon) are ecichlid fishes whose evolu-

tionary origins seem to be the Middle East and the lowlands of Central Afriea. The
genus Tilapia has recently been divided into the genera Sarotherodon {mouth-brooding

forms) and Tilapia (nonmouth-brooding). The only nonmouth-brooding Tilapia is T. zilli;
all others in this group in the U.S. are now Sarothercdon sp. This is only a scientific
nomenclatural difference and most people continue to use the term Tilapia for all
members of this group. The California Department of Fish and Game authorized the
introduction of three species for weed control in the Imperial Valley (Pelzman, 1973).
These introductions were moderately successful, with T. zilli being commonly found in
irrigation canals of the Imperial Irrigation Distriet. Two species have worked their way
through the irrigation systems and are now in the waters of the Salton Sea. Sarothero-
don mossambicae and Sarotherodon aurea are presently reproducing successfully in the

Sea and rapidly becoming a dominant member of the fish community. It is presently
unknown what impact this addition to the fauna will have; a preliminary study is in
consideration by Fish and Game. The Tilapia has been implicated in the decrease of the
Desert Pupfish population (Black, 1980) and probably does constitute a source of com-
petitive pressure, possibly in the larval and juvenile stages.

A study on the feeding habits of this group has tentatively
shown that fish larger than three inches {75 mm) are feeding on the blue-green algal
mat and not on fishes or invertebrates (K.F. Kline, unpublished data). There may be
some competitive interaction with other fish species at smaller sizes, though this has
not been verified at the present time. The Tilapia in the Sea are apparently hybridizing
and a wide variation in morphological charscteristics is making species level identifica-
tion nearly impossible. The "hybrids" are growing extremely fast and are now entering
the fishery as 12 to 16 inch (300 to 400 mm) fish. Many fishermen fish specifically for
these easy to cateh species.

The biology of the Sailfin Molly (Poecilia latipinna) is dis-
cussed by Moyle (1976). The irrigation canals around the Sea and the Sea itself
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constitute the only large population of mollies in California. These fish are related to
the Mosquitofish and have very similar reproductive biology and behavior. The molly
has been found to feed primarily on detritus and algse as an adult. The fish is found in
high numbers in the sea, especially in channels and protected shoreline areas and
appears to be highly adaptable to variable environmental conditions (Moyle, 1976).

Black (1980) considers them to have had a major impact on the Desert Pupfish popula-
tion in the sea.

4. Summary

The aquatic ecosystem of the Salton Sea has for 20 years
or more been considered to be relatively simple. There are limited species in each
trophie level, though production can be extremely high. Ecological theory suggests that
simple ecosystems tend toward instability, and this is true in situations where linear
food chains exist. The original description of the system by Walker (1961) makes the
system seem simpler than it probably is. The most important food chain was: phyto-
plankton ----- >detritus----- >Neantheg~---- >Bairdiella and Sargo----- >eorvina, This
is probably a gross simplification of a much more complex system. This is especially
true in light of the added fish species, that are primarily herbivores or detritovores.

The addition of the Sarotherodon complex and the mollies
has increased the complexity of the tropic system in the Salton Sea. A graphic repre-
sentation of the system is shown in Figure J.6-4. Since all tropie relationships have not
been analyzed, this representation is speculative. Larval and juvenile fish eeology is an
area of major weakness in terms of available data.

The work of the mid-1950's produced good preliminary
studies; since that time, however, little work has been done. The Striped Mullet and
Shortfin Corvina are no longer present in the Sea. These two species have been
replaced by radically different types of fish. Primary emphasis of more recent work
has been to document the effect of increasing salinities on fish and invertebrates (Cal.
Fish and Game', 1968; Kuhl and Oglesby, 1979; May, 1876). A great deal of work is

needed on this ecosystem to assess its current status and to determine management
alternatives.

b, New River
The New River constitutes a well-developed riparian corridor
through intensively managed agricultural lands. It receives water from across the
International Boundary with Mexico. This water includes sewage effluent, agricultural
dreinage and overflow waters from the Colorado River. On the American side,
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agricultural drain waters and seepage constitute the major source of additional flows.
Approximately 25 percent of the water in the river at its discharge is of Mexican origin.
The flow in the river follows a fairly eyelic pattern, with the lowest flows during the
winter, inereasing through the spring and then decreasing again through the summer.

Most water quality parameters also tend to range within ‘wide
limits. The temperature of the river varies from winter lows of 54 to 55°F (12 to 13°C)
to highs of 81 to 84°F (27 to 29°C) in the late summer. Oxygen levels correlated
closely with temperature, with winter high levels from 7 ppm to 8.5 ppm and summer
lows of 2 ppm to 5 ppm. Turbidity, nitrogen, and phosphorus levels are also quite high
in relation to other bodies of water in Imperial County. The salinity of the river is from
3,000 ppm to 6,000 ppm which is also fairly high for freshwater, but is indicative of the
source water (Colorado River) and its use as a sewage disposal location. Coliform
bacterial levels are extremely high, and are sufficient to be considered a public health
hazard (Imperial County Health Department, personnel communieation).

1. Aquatic Plants

The dominant algae in the river, particularly near the
International Boundry are species of blue-green algae, including Aphanizomenon, Oseil-
latoria, Spirulina, and Lyngbya. There are few species of diatoms and green algae, with
Spirogyra and Cladophora being found in some areas. Rooted aquatic plants probably
include bushy pondweed (Najas sp.), sago pondweed (Potamogetum pectinatus), and
eurasian milfoil (Myriophyllum sp.). Associated with the edge of the river are dense

strands of tules (Scirpus sp.), cattails (Txgvha sp.), and common reed (Phragmites aus-
tratis).

2. Aquatie Invertebrates

There are little data on invertebrate organisms in the
New River. However, crayfish (Procambarus elarkii) and Asian clam (Corbicula sp.) are
known from the river. Data from the Imperial County Vector Control Office (personal
communication) establish a number of aquatic insect species found in the river as well

as in its drainages. These include several neotropieal mosquitoes including Culex sp.
and Aedea sp., plus an obnoxious gnat, Culicoides sp.
3. Fishes
A list of fishes found in the river is seen in Table 3.6-3.
The Desert Pupfish, Cyprinodon macularis, was not ineluded due to the fact that Black
(1980) does not include the New or Alamo Rivers in its historical or present distribution,

and with the large number of predatory fishes found in the river, the Pupfish would not @
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Table 3.6-3

FISH SPECIES FOUND IN THE NEW AND ALAMO RIVERS

Common Name Seientifie Name

Carp Cyprinus carpio
Maosquitofish | Gambusia affinis
Sailfin Molly Poecilia latipinna
Channel Catfish Ietalurus punctatus
Flathead Catfish Pylodiectis olivaris

Red Shiner Notropis lutrensis

Golden Shiner Notemigonus erysoleucas
Threadfin Shad Dorosoma petenense
Large Mouth Bass Micropterus salmoides
Bluegill Sunfish Lepomis macrochirus
White Crappie Pomoxis annularis

Zill's Ciehlid Tilapia zilla

Mozambique Mouthbrooder Sarotherodon mossambica

1.
2.
3.
4,
5.
6.
7.
8.
9.

[
o
.
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[
)
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Note: This list has been compiled from personal observations by Dr. K.F.
Kline, data supplied from fishermen, and from Moyle (1976).
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compete effectively (Moyle, 1976). The fishes found in the New River are typical
species of slow moving rivers with high turbidity and organie loading. They do not
constitute a particularly unique species set.

a. Alamo River

The Alamo River alsc constitues a major, well developed riparia}l
corridor through agricultural lands. The headwaters are in Mexico, east of the City of
Mexicali. It drains agricultural lands as it moves through Imperial County and dis-
.charges into the Salton Sea. At the mouth of the river, the average volume exceeds
that of the New River by approximately 40 percent. There is a substantial inerease in
flow between Holtville and Niland, attributable to irrigation drains and seepage. The
flow in the river follows a cyclic pattern with low flows in the winter, inereasing
through the spring, and then decreasing again through the late summer and fall.

Water quality parameters again tend to vary within wide ranges,
similar to those of the New River. Turbidity can be higher in the Alamo at times,
though a yearly average would be nearly the same for both rivers. The salinity of the
Alamo is somewhat lower than that of the New River. This is probably ettributable to
differences in the drainage basins and possibly the lack of sewage discharges into the
Alemo River. Overall, the quality of the Alamo is slightly higher than the New River,
particularly in the area of coliform bacterial counts.

1. Aquatic Plants

The Alamo River has basically the same aquatie plants as
those seen in the New River. The dominance of blue-green algae would not be expected

due to the increase in water quality, though seasonal variation eould promote blooms of
these noxious algal forms.

2. Aquatic Invertebrates

There is little data on the aquatic invertebrates of the
Alamo River, but it is expected that based upon the similarities between the New River
and Alamo River the orgasnisms would be similar as well. Refer to the preceding
section on the New River.
3.  FEishes
The fishes of the Alamo River would be generally similar
to those found in the New River (Table 3.6-3), though it has not been well-studied. A
recent report (Engineering-Science, 1980) has found that the majority of the fish in the
river are non-game species, dominated by the carp, Cypienus carpir. The fish popula-
tions in the river are self-sustaining and some fishing activity does oecur at various
locations for channel catfish and bullhead.
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There are a number of small dams on the river which con-
trol water levels. These structures effectively eliminate the chance of upstream move-
ment of fish population., Recruitment between sections is done by downstream move-
ment (Engineering Science, 1980).

The fishes of these rivers are particularly suited for sur-
vival in the slow flowing, organically enriched aquatic system. They all have wide
environmental tolerances, particularly with regard to temperature and dissolved oxygen
(Moyle, 1976). Since these parameters may vary substantially through the year, the fish
species must be able to deal with these fluctuations.
3.6.1.4 Analysis of Biological Sensitivity

This section attempts to identify those biclogical resources in the study
area which are sensitive to siting of geothermal facilities. It must be emphasized,
however, that future siting of facilities will require site specific studies and formula-
tion of appropriate mitigation measures.

The biological sensitivity of the area was divided into two categories:
sensitive habitats and sensitive avian flyways. Although these two categories are inter-
related, and" many times overlapping, they present potentially different considerations
for facility siting. Sensitive habitats are those regions where sensitive biological
resources are considerd to be present on a year round or seasonal basis. The presence
of these habitats reflects a constraint upon placement of any geothermal facility within
or adjacent to these areas. Sensitive avian flyways are those areas where significant
numbers of birds have been documented to fly in a specific direetion on a seasonsl or
year-round basis. These areas would present eonstraints to placement of above ground
electrical transmission lines as well as tall structures. The following sections diseuss
both sensitive habitats and sensitive avian flyways.

a. Sensitive Habitats

Figure 3.6-5 delineates areas of Maximum, Conditional Maximum,
Major, Moderate, and Minimal habitat sensitivity for general geothermal development.
These classifications were defined in the Introduetion to Section IIl. The numbers next

to the following descriptions correspond to areas on Figure 3.6-5.
Areas of maximum habitat sensitivity include:
1. Units of the Salton Sea National Wildlife Refuge and
Wister Unit of the Imperial Wildlife Management Area.

These areas are actively managed to concentrate water-
fowl and also provide suitable habitat for the endangered
Yuma Clapper Rail and California Black Rail.
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2. Mud Flat Area - Because of the increase of sea levels in

recent years, mudflat habitat in the Salton Sea area is
very limited.

3. Alamo and New River Riparian Corridors and Deltas - The

Alamo and New Rivers contain high quality riparian habi-
tat supporting a high diversity and density of avian
species. The deltas and potentially marshy areas along
the river are habitat for the endangerea Yuma Clapper
Rail, In addition, these riparian areas should be con-
sidered a wildlife movement corridor.

4. Marsh Areas West of Wister Unit Imperial Waterfowl
Management Area - These wetlands may be habitat for
the endangered Yuma Clapper Reil and California Black
Rail.

Areas of Conditional Maximum Sensitivity include:

3. Nearshore Rafting Areas - Nearshore areas have been

identified as intensive rafting areas by Dean {personal
communication) and Gonzales (personal communication).
These areas serve as important feeding and nesting areas
and are associated closely with refuge operations. In
addition the shoreline is a potential habitat for the desert
pupfish. Additional studies within these areas will be
required to determine the potential impact of geothermal
development.

6. Buffer Areas Around Refuges - Ideally, a minimum of a
one-half mile buffer around refuges should be maintained.

The effectiveness of the buffer requires additional future
studies.
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Areas of Major Habitat Sensitivity include:

Desert Microphyll Woodland and Marsh Areas - Located in
the northeastern portion of the study area, this habitat
provides high quality wildlife habitat.

Offshore Areas of the Salton Sea - These areas serve as g
significant rafting area for waterfowl, but are not as
intensively used as the nearshore areas.

Areas of Moderate Sensitivity include:

10.

Far Offshore Areas of Salton Sea - This area is feeding
and rafting habitat for waterfowl.

Creosote Bush Scrub - This native desert serub habitat is
located east of Highway 111 in the northeastern corner of
the study area. This area may be potential habitat for

several sensitive plant species, as well as the sensitive
Flat-tailed Horned Lizard.

Areas of Minimal Sensitivity include:

11.

12.

Agricultural Areas - Not covered by any of the above
eategories.

Barren Desert Areas - West of Highway 111 in the north-
eastern aspect of the study area.

The above discussion provides an analysis of impacts associated
with general geothermal development. Table 3.6-4 more precisely defines the sensi-
tivity of the area for specific activities.

Sensitive Avian Flyways

Figure 3.6-6 delineates areas of Major, Moderate, and Minimal

Sensitivity based upon documented or inferred avian flight patterns. No area of maxi-

mum sensitivity is designated. These sensitivities are related primarily to the
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Table 3.6-4

BIOLOGICAL CONSTRAINTS

Seismie
Testing
Mod*

Mod
Mod
Mod*
Mod*
Mod *
Mod
Mod*
Min
Min
Min
Min

Maximum Sensitivity

Conditional Maximum Sensitivity

Major Sensitivity
Moderate Sensitivity

Power Plant
Exploratory Production Construction

Drilling Drilling and Operation
Maj* CMax Max
Max Max Max
Maj Max Max
Max Meax Max
Maj ~ CMax CMax
Maj CMax
Mayj Maj
Maj Maj
Mod Mod
Mod Mod

Min

Min

Minimel Sensitivity

Assumes testing conducted
in summer
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placement of above-ground electrical transmission lines, but would also pertain to

placement of tall structures such as drilling rigs or offshore drilling platforms.

Areas of Major avian flyway sensitivity include:

Alamo and New River Corridors - These corridors are major flight

corridors for waterfowl, and other avian species. They may also
be utilized as migration routes for the Yuma Clapper Rail
(Powell, personal communication).

Salton Sea Corridor - A corridor, approximately 1 mile on either
side of the Salton Sea shoreline between wildlife refuges, has been
identified as a high use area by Leitner and Grant (1978).

wildlife Refuges and Duck Clubs - These areas have high water-
fowl use with most flights at low altitude.

Areas of Moderate Sensitivity include:

Remaining Areas in Ssalton Sea Study Area - These areas are

subjected to a number of avian flights in many directions.
Included are low level flights from rafting waterfowl.
Areas within Three Miles of Salton Sea Shoreline - These areas

were identified by Leitner and Grant (1978) as areas used as

feeding grounds for waterfowl. Flights and routes vary from year

to year depending upon such factors as cropping patterns, crop

types, ete. Many of these flights are of low altitude.

The remainder of the area is classified as having minimal sensi-
tivity. It must be noted, however, that localized high avian aectivity may occur if
special attractants such as flooded fields are present.

3.6.2 Biological Impact
3.6.2.1 Vegetation
a. Habitat Loss

Geothermal development of the study area will result in loss of
vegetation due to development of well pads, power plants, access roads and other geo-
thermal support facilities. The preliminary estimate is about 900 acres (364 ha) of
vegetation habitat loss as a result of geothermal development, not counting trans-
mission line impacts.
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The degree of impact to vegetation as a result of geothermal
development of the study area will depend upon the vegetation type affected. Geother-
mal development within agricultural areas will not affeet natural vegetation; however,
agricultural productivity will be affected (see Section 3.8). There is a potential that
riparian or marsh habitat may be affected by geothermal development. Because of the
relative rarity and sensitivity of these habitats, any major disturbance should be eon-
sidered a significant adverse impact.

In general, small scale development within the Creosote Bush
Scrub would not constitute a significant adverse impact since the community is not
generally well-developed and is ecommon within the region. Disturbance of the Desert
Microphyll Woodland in the northeastern portion of the study area would be more severe
since this vegetation type is less common.

b Sensitive Species

Development of geothermal faecilities within the Creosote Serub
and Desert Mierophyll Woodlands would have the potential to disturb populations of the
sensitive plants listed in Table 3.6~1. It should be noted that the study area is probably
not ideal habitat for these species and that occurrence would most-likely be limited to
isolated populations. Loss of any population would normally constitute a significant
adverse impact.

The location of many sensitive plant species can only be deter-
mined after springtime site-specific surveys. If these surveys are conducted early in
the facility siting phase, there is a good potential that ail or portions of these popula-
tions can be preserved.

c. Effects of Geothermal Spills and Cooling Tower Drift

There is a potential that geothermal fluids could be spilled during
well drilling and wellfield or power plant operation. Spillage of geothermal brine has
two effects on plants:

. Scalding of vegetation due to the high temperature of the
geothermal fluid.

° Sterilization of the soil due to the high salinity of the geo-
thermal fluid as well as potentially high concentrations of
heavy metals and boron.

Because the Salton Sea Anomaly has very high temperature and salinity, spillage of
geothermal fluid could be critical and would require extensive leaching efforts to
reclaim the land.
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The highest potential impact associated with geothermal develop-
ment is brine spillage into riparian or marsh habitats. If significant spillage were to
occur within these habitats, it would constitute a significant adverse effect.

Vegetation damage has been documented as a result of drift of
salt particles from cooling towers (Malloch, 1978). Based on air quzallitj1 studies for this
project, any salt deposition would most likely occur within 500 ft (152 m) downwind of a
cooling tower. There is a potential that native vegetation could be affected by such
salt deposition; however, since native plants in the area are generally salt tolerant,
damsage to vegetation would more likely affect cultivated plants. Also see Sec-
tions 3.4.2.3 and 3.11.5 for further discussion of this issue.

3.6.2.2 General Wildlife Resourees
a. Habitat Loss

Geothermal development within the Salton Ses Anomaly will
result in loss of wildlife habitat. Based upon current estimates, approxim'ately
900 acres (389 ha) of land will be committed to geothermal development within the
study area which would aceount for something less than one percent of the total habitat
of the study area.

The degree of impact will vary depending upon the type of habitat

affected. 1t is probable that at least in the initial years of development, the majority
of habitat affected will be farmland. Geothermal development of farmland will result
in loss of open space wildlife habitat for species normally occurring within farmland
areas. This would also include reduction of foraging habitat for raptors and mammalian
earnivores. Additionally, geothermal operations would tend to repell some species from
individual sites.
_ Riparian and marsh habitats are extremely sensitive due to their
rather uncommon occurrence, high wildlife species diversity and density, use as wildlife
movement corridors, and as a habitat for sensitive species. Disturbance of these habi-
tats by geothermal development would constitute a several magnitude inerease of
impact greater than disturbance to agricultural habitats.

Geothermal development within the Desert Microphyll Woodland
in the northern portion of the study area would constitute an adverse impeaet to wildlife
since this area would support higher wildlife species diversity than the surrounding
Creosote Bush habitat.
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b. Sensitive Species

. Yuma Clapper Rail

The occurrence of this endangered species has been docu-
mented within the study area (Bennet and Ohmart, 1978). Its perferred habitat includes
the following: cat-tail marsh which occurs at the Alamo and New River deltas; man-
aged waterfowl marshes within the Wister Waterfow] Management Area; the Salton Sea
National Wildlife Refuge; private waterfowl management areas; and natural marshes
west of the Wister Waterfowl Management Area. Additionally, riparian areas along the
Alamo and New Rivers are migratory routes for this species (Powell, personal communi-
cation) and thus may also serve as habitat for these species.

Activities associated with geothermal development that
would result in loss of portions of the habitats deseribed above would constitute poten-
tial significant adverse impact on this species. The degree of impact as well as the
extent of mitigation/compensation required would depend upon site-specific analyses
inleuding tape-response surveys.

In addition to direct habitat loss, other operations associ-
ated with geothermal resources may also affect this species. Major geothermal spills
could eliminate large areas of aquatic or riparian habitats. Electrical transmission lines
crossing the New or Alamo Rivers or passing near marsh habitat could cause mortality
in the species through collision of birds with wires, or could alter flight paths of this
species (see Section 3.6.2.3 for further discussion). Geothermal facility development
and operations could also produce relatively high noise levels (see Section 3.5). Opera-
tions near habitats of this secretive species could have an adverse effeet on it. How-
ever, there are no studies to determine what meagnitude or duration noise would be
detrimental. Since this species usually lives in dense vegetation, it is probable that only
operations very close to its habitat would produce adverse effects.

] Black Rail

The efect upon the Black Rail would be the same as dis-

cussed above for the Yuma Clapper Rail.

® Brown Pelican

No specific impacts associated with development of geo-
thermal resources are forseen as regards the Brown Pelican; however on and offshore
geothermal development could affect the speecies through habitat disturbance, ereation
of high noise levels, and geothermal fluid spills.

3.6-37



. Raptors

The study area contains foraging habitat for the endan-
gered Southern Bald Eagle and Peregrine Faleon as well as for sensitive species such as
the Prairie Falcon, Marsh Hawk and Burrowing Owl. Geothermal development of the
study area could result in loss of foraging habitat for these species and could disrupt
nesting habitat of the Marsh Hawk and Burrowing Owl. The addition of electical trans-
mission lines in the area would also increase the electricution potention for raptors if
they are not designed with wire separation greater than raptor wing spans.

. Flat-tailed Horned Lizard

The northern section of the study area contains potential

habitat for the Flat-tailed Horned Lizard (Turner, 1378). Although this area is not ideal

habitat and has not been identified as a high concentration area for this species, small

populations may be affected by geothermal development.
. Big Horn Sheep and Burro Deer

The study area should be considered as marginal habitat for
these species and geothermal development within the study area would not result in a
significant adverse impact to these species.
3.6.2.3 Impact to Avian Resources

a. Habitat Loss

Geothermal development of the study area will cause a loss of
open space wildlife habitat that will result in a concomitant loss of avian habitat. Most
of this loss will center around those species adapted to agricultural lands, including
raptors.

Loss of mudflat areas would create significant impacts to the
shorebird component of the avian resources of the study area. Loss of marshland and
waterfowl management areas would result in reduction of feeding habitat for waterfowl
and shorebirds and these species could conceivably disperse into adjacent agricultural
areas causing crop depredation.

Loss of riparian areas will impaet shorebirds and waterfowl as
well as species primarily restricted to riparian areas such as the Bell's Viero. This area
also serves as nesting habitat for a variety of species including Mourning Doves and
Gambel's Quail. The pateh of Desert Microphyll Woodland also serves as high density
avian habitat and nesting habitat. Loss of this habitat would constitute a significant
adverse impact.
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Development of geothermal resources adjacent to duck hunting
clubs may produce adverse impacts to hunting activities in these areas. These impacts
could include alteration of flight patterns as well as creation of high noise impact
areas.

b. Effeects of Noise on Avian Resources

Development of geothermal resources within the study area will
produce generally high noise levels during some phases. As discussed in Section 3.5, the
well drilling, well testing, power plant construction and power plant operation phases
will produce rather high noise levels which will increase ambient ncise levels up to
approximately 80 dB(A) at 100 feet (30 m). The effects of high noise levels on wildlife
in general and avian resources in particular are variable and not well understood. Based
on studies by Leitner, 1979, as well as on field observations at the Geysers Geothermal
Field (PG&E, 1978) high noise levels tend to initially repel wildlife from an area; how-
ever, most species eventually habituate to constant relatively high noise levels. There
is a potential, however, that this noise could affect behavioral patterns (i.e., mating
calls) or could cause hearing loss to make the species more prone to predation. It
should be noted, however, that comprehensive studies on these aspects have not been
eonducted.

'Of particular concern to the proposed project is the generation of
sudden, high intensity noise produced by well venting and other field development pro-
cedures. These activities produce instantaneous noise levels exceeding 80 dB(A) and
may have a startling effect on wildlife, which could result in mass flight of large
numbers of waterfowl. Dean {personal communication) has observed an incident of
startling reaction in geese more severe than that produced by gunshot, backfires, ete.,
as a result of well venting. This startling reaction could be produced by intense noise
levels, low frequency sound, or steam clouds. Studies by WESTEC Services (1980¢) have
noted avoigance of steam clouds by various bird species.

Geothermal operations near high concentrations of birds (e.g.,
refuges or riparian area) could result in decreased quality of adjacent habitats. Fur-
ther, each operation could cause disruption of waterfowl feeding or resting habitat and
increase the potential of waterfowl dispersing to agricultural fields resulting in greater
crop depredation.

c. Impaet of Powerlines

Geothermal development within the study area will result in & e

proliferation of electrical transmission lines, as discussed in Section 2.6.7.4. The @
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exact configuration of the power transmission grid will depend upon the number and
location of future power plants, however.

Electrical transmission lines have the potential to create the fol-

lowing impacts to avian resources:

1. Potential for collision of birds with electrical transmis-
sion lines and structures. This eollision potential varies
from species to species and is greater at times of poor
visibility or at night. Although most major studies have
been associated with large ftransmission structures,
smaller transission lines, especially those fitted with a
top-mounted static line, may produce significant avian
mortality.

2. Electrocution potential of raptors by transmission lipes
hes been found primarily in (ie., distribution) lines where
separation of wires is less than the wingspan of some rap-
tors. Distribution lines can be modified with long insula-
tors to minimize electrocution potential to raptors.

Placement of above-ground electrical transmission lines.within

the study area would create the potential for increased avian mortality within the area.‘
The percentage increase in mortality cannot be estimated at this time since the number
and locations of transmission lines are not known. The precise degree of impact of
transmission line mortality can only be determined after conducting mortality studies
similar to those underway by the U.S. Fish and Wildlife Service. However, avian mor-
tality from transmission lines may constitute a significant adverse impaect, especially if
the lires are located within prineipal avian flight corridors which include: the New and
Alamo Rivers corridors; areas within one mile (1.6 km} of the Salton Sea shoreline;
areas on or adjacent to waterfowl refuges; and offshore areas of the Salton Sea. In
general, transmission structures within these areas should be considered an adverse
impact unless site specifie studies indicate that the particular site is not an area of high
avian overflight or that flight height activity exceeds the height of the transmission
lire. Because the Alamo and New Rivers corridors have been documented ss major
overflight areas (Leitner and Grant, 1978}, any aboveground transmission line crossing
these areas may produce significant adverse impacts. These impacts would be more
severe if transmission structures were fitted with static lines oriented above the other

wires. In addition, transmission lines on or adjacent to wildlife refuges or duek hunting

3.6-40




L

clubs may have a high potential for avian collisions since large flocks of low-flying birds
would oecur within this area.

Leitner and Grant (1978) documented major overflights of birds
along the Salton Sea shoreline between wildlife refuges. Most of these flights are of
altitudes over 50 feet (15 m), and as indicated by WESTEC Services (1980c), are some-
what area specific. Transmission structures may produce significant avian mortality in
these areas. Any placement of transmission lires should only be made after site-
specifie studies.

Beecause offshore areas are major waterfowl rafting areas, low
level flights are very frequent. Above-water offshore transmission lines would disrupt
avian flight patterns and have the potential to produce significant avian collision mor-
tality.

d. Impaet on Refuges and Gun Clubs

Geothermal development on or adjacent to waterfowl refuges or
gun clubs would have the potential to create the following impacts:

) Loss of refuge or duck eclub lands if development occurred
onsite.
. Potential alteration of flight paths and decrease of hunting

success due to placement of structures or transmission
lines. The presence of these structures may inerease the
angle of ascent or descent or the direetion of flight.

. Sharp, loud noise produced by venting or other activities
may repel birds from an area for short periods of time.

] Geothermal spills could flow onto refuge lands, eliminating
aquatic vegetation,

e. Impact of Geothermasl Spills

Geothermal fluid contains toxic materials and usually has a high
temperature. If the fluid is spilled or otherwise ponded at facilities, waterfowl and
shore birds may be attracted to the water. The hot fluids may injure the birds and
there is also a potential that birds ecould ingest toxic materials. Ponding of any water
at any geothermal facility would also have a potential of creating an environment for
development of avian botulism. This would be especially true if the ponded water were
high in orgenic matter.

f. Offshore Geothermal Facilities

Offshore geothermal facilities would have the potential for

creating specific impaets to waterf owl. These potential impaets are discussed below.
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® Loss of Rafting Feeding Habitat - Construction of islands

and causeways would result in loss of rafting and feeding
habitat. Aquatie habitats created as a result of island/
causeway construction and creation of sheltered areas may
partially mitigate this impaect.

[ ] Structures and Powerlines - Above-water powerlines and

other structures (e.g., drilling platforms, cooling towers
and cranes, etc.) may create a significant collision poten-
tial due to the presence of a large number of low-flying
birds.

] Noise - Drilling, testing -and operating of offshore geother-
mal facilities will create noise which would have the
potential to repel rafting waterfowl from the vieinity of
the facility, potentially diminishing the worth of some
rafting areas.

] Geothermal Fluid Spills - Major geothermal spills within
aquatic habitats would introduce a variety of toxic mater-

ial to the ecosystem which may have deleterious effects
upon waterfowl resources.
3.6.2.4 Impact to Aquatic Resources
Geothermal development of the study area will have the potential to
create impaets to aquatic resources associated with use of irrigation tail water for
cooling (as discussed in Section 3.2) which could result in potential increased salinity of
the Salton Sea as well as fluctuation of the water levels of the sea. Additionally,

offshore geothermal development may produce impacts concerning loss of habitat and
water quality degradation. Each topic is discussed below,
a. Impact of Increasing Salinity on Salton Sea

There has been much speculation and forecasting concerning the
potential increase in salinity on the Salton Sea; however, little data has been accumu-
lated to document potentigl effects. The majority of the research on salinity toler-
ances has been done on the Saiton Sea Pileworm, Nereis succinea. It was felt by

Walker, (1961) that this species occupied a unique position in the food web of the Salton
Sea. Kuhl and Oglesby (1979) established that salinities near 45 ppt tended to inhibit
reproduetion and reproductive success, though levels exceeding 60 ppt could be tol-
erated by adult worms for fairly long periods of time.
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There is some evidence that fishes of the sea would react to an
inereasing salinity regimen in a variety of ways. Fish eggs tend to be gquite sensitive to
hypersaline conditions, and most likely the first observed impaet would be a reduction
in spawning success and larval fish survival. As the salinity increased the adult fish
would probably reduce reproductive effort due to the inereasing metabolic demands for
osmoregulation. A stressed fish will rarely have enough available erergy to go through
the rigors of the reproductive process. At the highest salinities, the older fish would
die from osmoregulatory stress. It would be expected that reproductive failure would
occur at levels above 40 ppt and increasing adult mortality at levels above 45 ppt
(Brockson and Cole, 1972; Lasker, Tenaza and Chamberlain, 1972).

There is no evidence concerning the impaet of increasing salinity
on algal species. The phytoplankton of the Sea are derived from both freshwater and
marine sources. It should be .logical that selective pressures would eause the restruc-
turing of the algal system toward those species adaptable to hypersaline conditions.

Spills of geothermal brine, five to ten times the salinity of the
Sea, would be expected to eliminate much of the biota from the affected area (Califor-
nia Department of Water Resources 1970; Shinn, 1976). Depending upon the extent of
the spill, the impaet could be from short to fairly long term. The adverse impaets
would be caused by the interaction of the brine, increased temperatures, end the resul-
tant decrease in oxygen levels. The major effect would likely be on sedentary species,
such as pileworms and other invertebrates; with fish being able to move from the
affected area. '

From data available in the literature an increase in the salinity on
the Salton Sea would likely lead to the effects listed in Table 3.6-5.

b. Impaet of Fluctuations in the Level of the Sea

The major impact of sea level variation would be to increase (or
decrease) the area of shallow, nearshore environments. This impaet would be minimal
in and of itself, due to the fact that most of the invertebrates and fish have sufficient
habitat to satisfy their needs presently. However increasing the level of the sea would
tend to lengthen the time until the sea becomes hypersaline; while decreasing the sea
level would have the opposite effect. The impact of inereasing salinities has already
been dis cussed.
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Table 3.6-5

EFFECTS FROM SALINITY INCREASES

Salinity (ppt) Effect
36-38 Little or no change from current conditions
38-40 Probably little or no effect; possible osmo-

tie stress on fish eggs, resulting in year-
class variation

40-42 Effect on fish eggs; probable significant
effeet on larval fishes

42-44 Stress in adult fish observed; reduced pile-
worm reproduction; selection pressure on
phytoplankton

44-46 Probably point of major impact on all fishes

46-50 Most, if not all, fish species gone; exception

may be desert pupfish; failure of pileworms
to reproduce

above 50 For all recreational purposes, the biota
would disappear from the sea; probably sel-
ection for brine shrimp and hypersaline
glgae,

e. Impact of Offshore Exploratory and Development Programs

Construetion of islands and causeways will result in loss of aqua-
tic habitat. Although the percentage of loss of this habitat is small, the degree of
impact to spawning areas, sources, ete. is unknown, since these areas have not been
defined by comprehensive aquatic studies.

The configuration of the Salton Sea is quite bowl-like, in that
there are few areas where there is significant three-dimensional topography. The
impact of three-dimensional structures in aquatic systems would be significant in
attracting a variety of species of fish and invertebrates. The construction of offshore
islands could provide new habitat for that lost to construction.

The impacts of the construction of these islands are both short-
and long-term. The temporary displacement of fishes and invertebrates due to con-
struction would be a short-term impact. Some toxie conditions could arise, particularly
if substantial dredging were to occur. The bottom muds tend to be high in hydrogen
sulfide and ammonia, particularly in the summer months. These two substances are
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toxic to fish and invertebrates. Also, large amounts of nutrients would be recharged
back into the system from the sediments, increasing the already high produetivity in the
sea. This increase in nutrients would likely have only a local effect and would be
rapidly assimilated by algae.

Little data is available on levels of pesticides, heavy metals, and
other sedimented substances in the Salton Sea. Since the sea acts as a sink, the matter
of pesticides and metals is of some significance. The bottom muds are generally anae-
robic during parts of the summer, and their distufbance could ereate unique problems
during those months. This impaet may be minimized by dredging in the fall and winter,

Offshore exploratory operations, including drilling of test wells by
barge or swamp buggy, would have the potential to create temporary habitat loss,
increased turbidity, and potential for geothermal fluid spills. A spill within the Salton
Sea would produce localized areas of extremely high.salinity, high temperatures, and
low oxygen levels. Additionally, significant quantities of toxic materials would be
introduced into the aquatic ecosystem. The environmental effects produced by these
spills may be quite severe, causing further fluctuations in conditions in near-shore areas
and could result in increase in already eommon fish kilis.

Construetion of offshore islands would increase turbidity and sil-
tation during the construction phase. Disturbance of bottom muds would also be
expected to increase hydrogen sulfide, resulting in a decrease of oxygen levels. Organic
nutrients would alsc be released, resulting in inereased local algae production, Fish and
invertebrates would be temporarily displaced from the island area. Sedentary inverte-
brates would be lost during construction.

Use of boats for access would have the lowest potentisl impact
for distrubance; however, there would be a potential for spills. Use of a filled causeway
would have the greatest potential for adverse impaet, producing impacts similar to
those caused by fill islands and would also have the potential for reduction in near-shore
eirculation patterns which could produce "dead" areas that have increased levels of
hydrogen sulfide, lower oxygen, and increased sedimentation. Construetion of piers
would have temporary sedimentation impaets, but long-term impacts would be mueh
less than construction of a causeway.

d. Impact to New and Alamo Rivers

Use of cooling or make-up water from the New or Alamo Rivers
could have the potential for reducing habitat quality for fisheries within the rivers and
potential salinity incresses in the Salton Sea. Spills of geothermal fluids within the
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river would introduce hot hypersaline fluids containing toxic constituents to the river
system. Depending upon the severity of the spill, short-to long-term major degradation
of the streams may occur. |
e. Effect of Brine Spill on Agquatie System
The impact of a major geothermal brine spill would be substantial.
The overall impact of freshwater and salire {(Salton Sea) systems would be similar in
form, though the speed of action in a quasi~marine system would be somewhat slower,
The components of the geothermal brine have a number of extremely toxic elements
including ammonia, hydrogen sulfide and a variety of metals,
Individual effects of toxicity are well established in the literature
for these components however synergistic studies are lacking, particularly with regard
to the interactive effects of temperatures and hyperselinity on the action of the toxic

chemicals. Individual effects of various components of geothermal brine are discussed
in Appendix 3.8.

f. Effects of dredging

Dredging and disposal operations can have a direct or an indirect
effect on the environment. Direct effects often tend to be short term, and are often
lethal in action. Indirect effects are usually long term and sub-lethal in action.

The major impacts of dredging are: 1) Physical disruption of the
bottom environment; 2) The generation of suspended sediments; and 3) The disturbance
and redistribution of the sediment contaminant load. Due to the limited amount of
information coneerning Salton Sea sediments, particularly with regard to chemieal
properties, the above impacts must be assessed in general terms.

1. Physical disruption of the bottom environment

Dredging'activity has an immediate localized effect on
bottom organisms. [t includes the removal of the naturally occuring community.
Organisms directly involved with the dredging have varying rates of survival. At the
disposal site, the naturally oceuring community is usually buried under various depths of
dredged material. The dual act of dredging and deposition creates a new bottom sub-
strate which may or may not resemble the original sediments. The major environmental
coneern, besides the physical disruption effects, is directed toward the process of
recovery and the reestablishment of a resident flore and fauna, After disruption, most

communities begin the process of colonization fairly quickly. The time frame can vary

from days to months to years depending upon the type of environment and the plants
and animals involved (Hirsh, et al. 1978).
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The more variable the environment, the less effeet
dredging tends to have (Hirsh, et al. 1978). The Salton Sea has already been shown to be
a highly variable physical ecosystem, with wide environmental fluctuations. The bot-
tom of the sea is highly organic, with normally high levels of ammonia and hydrogen
sulfide (Walker, 1961). It is common for the waters of the sea to become anaerobic
during the summer months and few if any organisms are found in the bottom sediments
or waters (Walker, 1961). Most of motile, sediment dwelling organisms are able to
move vertically through dredged sediments if the materials are similar to the substrates
normally inhabited by the organism. The deposition of mud on a sand bottom, and vice
versa can be detrimental {Peddicord and MacFarland, 1978).

As far as can be determined, the dredging activity will be
a prelude to the construction of "islands" or levee systems. If this is true, the recol-
onization of the dredged area would be impossible, though the colonization of the island
fill material would take a normal form. .

2. Effects of suspended sediments

Most organisms are not seriously affected by the sus-
pended sediment conditions created by dredging and deposition operations. Speecial
examples, such as the deposit of spoils on coral reefs or directly on fish eggs, can be
potentially serious. It is generally accepted that concentrations of suspended solids
well above those generated by dredging cause mortality (Hirsh, et al. 1978).

Some effects such as the reduetion in photosynthetic
activity are transitory. Uncontaminated sediments tend to have little or no serious
effects while contaminated sediments increase the potential risk.

The most serious form of turbidity is the condition known
as "fluid mud”., Fluid mud presents a condition of extreme stress to bottom organisms.
The muds tend to be low in oxygen and to inhibit the upward movement, and potential
escape, for covered organisms. Fluid muds can be most serious in areas of fish
spawning or in areas used extensively by larval and small juvenile fishes. If the fluid
muds are conteminated, impact on adult macrofauna may be significant (Hirsh, et al.
1978).

Sediment suspensions associated with dredging and dis-
posal are unavoidable. Mitigation measures should be considered where there are rea-
sonable indieations that aesthetically or environmentally objectionable sediment sus-
pensions are likely to result. These measures are best applied to each dredging opera-
tion by considering the general characteristies of the loeal environment during the
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development of work plans. The Salton Sea has a very high turbidity and most associ-
ated organisms are likely to be fairly tolerant of an increased load caused by dredging.
Spoil areas should be identified, with particular reference to fish spawning areas and
deposition should not oeccur in these areas if possible.

Understanding the biological community existing at the
dredge and disposal sites can aid in minimizing habitat disruption. As previously noted,
hydrogen sulfide and ammonia are common in the bottom waters and muds. These
chemical compounds are extremely toxie to fish and invertebrates and their movement
into surface waters could cause loecalized fish kills in the areas adjacent to the dredging
and deposition sites. The kills will likely be limited to juvenile fishes in the area, as
well as those territorial species, unwilling to leave their range (Tilapia).

3. Indirect effects of sediment contamimants

Aquatic sediments act as natural depositories for contam-
inants sueh as heavy metals, persistant pesticides, polyehlorinated biphenals and petro-
leum hydrocarbons. The major concern in dredging these sediments is the potential that
these sediment-associated contaminants could exert a toxie effect on aquatie systems.

While potentially highly variable, the accumulation of
heavy metals by aquatie organisms from sediments appears to be minimal. The variable
accumulation and release of heavy metals demonstrated by test organisms have not
been directly correlated with dredging and disposal operations or with the total amount
of heavy metals present in the sediments (Hirsh, et al. 1978). The bio-accumulation of
heavy metals appears to depend upon the physical and chemical state of the metal and
varies from one sediment and organism to another,

A full analysis of the heavy metals in the sediments of the
Salton Sea is not available and sites selected for dredging should be assessed in terms of
sediment loading of contaminants.

Most persistent pesticides and related contaminants do
not appear to readily desorb from sediment attachment and are thus less toxie than in
their free state. The free state phase is usually the chemical tested in bjoassay deter-
minations for toxicity. Some sediments are toxic or create subtoxie environmental
effects and the uncontrolled disposal of these sediments may cause considerable harm
(Hirsh, et al. 1978). The toxic properties of the sediments of the Salton Sea should be
analysed by whole~-sediment analysis and bioassay prior to major dredging operations, to
determine acute and, potentially, long term effects of sediment disturbance.
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g. Impact to Sensitive Species

The Desert Pupfish is a sensitive species that is proposed to be
listed as endangered by the State of California. The preferred habitat for the species
within the Salton Sea are shallow pools at the shoreline. Changing water levels,
increased salinity, introduction of toxic materials, or oxygen depletion will create
adverse impacts on the Salton Sea populations of this species.

3.6.3 Mitigation Measures
3.6.3.1 Vegetation
a. Faeility Sitings

Facilities (e.g., power plants and well sites) should be oriented as
much as possible away from Riparian, Marsh and Desert Microphyll Woodlands, Faeili-
ties should also be designed to minimize the extent of loss of agricultural lands and
Creocsote Scrub.

b. Site Specifie Studies

Prior to finalization of geothermal facility designs, site specifiec
botanicel surveys should be conducted in order to orient facilities away from sensitive
habitats (Riparian, Marsh and Desert Microphyll Woodlands). Site specific springtime
surveys should be conducted within the Creosote Scrub and Desert Microphyll Wood-
lands in order to determine the presence of any sensitive plant species within a pro-
posed project area.
3.6.3.2 wildlife

a. Habitat Retention and Buffers

Geothermal facilities should be oriented away frem refuges and
gunclubs as well as marshlands, riparian areas and Desert Microphyll Woodlands.
Ideally, a one-half mile buffer should be placed between sensitive areas and geothermal
facilities. It is apparent, however that full development cannot take place without
encroachment into the buffer. If the buffer is encroached upon, specialized measures
(e.g., noise attenuation, spill econtainment structures, ete.) may be required on a site
specific basis.

If near term geothermal resource testing results indicate that
existing wildlife refuge lands represent a highly valuable geothermal resource base,
then developers could consider land swapping agreements. Leaseholds which may be
suitable as a wildlife area, and which would not be highly desirable for geothermal
resource development, could be traded appropriately. This measure would, in effeet,
move the existing wildlife refuge areas.
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b. Noise Atitenuation

Where well drilling and testing is contemplated near sensitive
habitats, measures should be used to limit the intensity and/or timing of noise emis-
sions. Some methods may include:

. When possible conduct well testing primarily during non-
winter months in order to reduce potential impacts on win-
tering waterfowl.

) - Use sound attenuating devices to reduce venting noise.

] Whenever possible, conduct well venting at night in order
to prevent frightening of birds due to the presence of
steam clouds.

c. Power Transmission Line Siting

» Qffshore transmission lines

Because of the high potential for avian mortelity, offshore
powerlines should be placed within eonduits or submarine eables should be used.

. Onshore Lines

To the greatest extent possible, the number of transmission
lines within one mile of the Salton Sea shoreline should be minimized. Site specific
studies should be condueted in order to select transmission line alignments through this
area that are the least sensitive to waterfowl.

Transmission lines should not be placed within wildlife
refuges or duck clubs. Site specific analysis should be conducted prior to placement of
lines near refuges in order to minimize potential impact to the refuges. In the event
that duck hunting clubs are severely affected, relocation of the hunting club may be the
most feasible mitigation.

Because the New and Alamo Rivers are major flight corri-
dors, it is recommended that crossings of these rivers be minimized. Where crossing
must occur it is suggested that transmission wires be placed underground or within
eonduits within 1000 feet (305 m) of either side of these rivers, in order to reduce the
potential for avian mortality. If underground placement of transmission lines is con-
sidered to be infeasible, site specific surveys or monitoring programs aimed at deter-
mining flight elevations versus vertical height of the lines, tower spacing, tower design,
line separation, and the like should be conducted to optimally design the system to
minimize avian mortality to the maximum extent possible. For example, transmission

lines should be designed so that wires will be separated sufficiently to prevent raptor
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electrocution, Powerlines should also be designed without above-pole static lines in
order to minimize avian eollision potential.

In addition to the above, it is suggested that avian mortal-
ity and habitat studies currently being conducted by the Fish and Wildlife Service be
continued and expanded to cover areas proposed for transmission line construction. In
this manner, adequate data may be available to precisely predict impacts of future
facility sitings.

d. Geothermal Fluid Ponding

Reservoirs used for temporary holding of geothermal fluids should
be covered or otherwise made non-attractive to waterfowl. In the event of geothermal
fluid spills, personnel should be stationed by the spill and use standard methods to drive
waterfowl from the ponded material. In order to reduce waterfowl botulism potential,
water should not be dumped into shallow ponds. This is especially true for waters rich
in organies.

e. Rafting Areas

It is recommended that offshore facilities be oriented away from
major rafting areas.
3.6.3.3 Aquatic Resources

a. Geothermal Fluid Spill Potential

Geothermal wells or power plants near the New or Alamo Rivers
or near drains leading into the Salton Sea should be diked and fitted with blowout
preventers, Facilities on offshore islands must also be fitted with dike systems and
blow out preventers.

b. Water Usage
In order to help eliminate potential impacts due to sea level

changes and increased salinity, it is recommended that a comprehensive management
plan be formulated which coordinates the water use of all interests such that the Salton
Sea's level and salinity is controlled.
c. Causeways

If causeways are to be used, it is suggested that piers, rather than
filled causeways, be used. Any dredging would best be done in the fall or winter.
Before major dredging operations begin, the toxicity of the sediments to be disturbed
should be tested.
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@ d Further Studies
. Prior to placing offshore facilities, it is recommended that aqua-
tic studies be conducted to clearly outline spawning areas, to determine ecosystem

dynamies, and to identify sensitive areas of the Salton Sea.
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